Thirteen sets of polymerase chain reaction (PCR) primers were designed to amplify microsatellite loci identified in the genome sequence of Leishmania major. Polymorphisms were detected in L. major at all loci. In Leishmania donovani only two of these loci were informative for classification purposes with this data set. The PCR products of all loci from one L. donovani strain were sequenced and it was found that the number of repeats in the microsatellite loci were either substantially reduced with respect to L. major or absent altogether. Consequently it is unlikely to be possible to use the genome sequence of L. major to identify polymorphic microsatellite loci in other Leishmania species.
Introduction
Leishmania is a genus of protozoan parasites that infect macrophages causing a broad spectrum of diseases in humans.
There are approximately 30 species of Leishmania that infect mammals which are found in large areas of the tropics and subtropics. There are approximately 360 million people at risk and 400 000 cases of disease per year (Ashford et al. 1992) . High-resolution markers are required to track parasite strains through human populations and identify animal reservoirs of the strains circulating in humans. Microsatellite markers have been found in L. infantum and others have been shown to discriminate between some Leishmania (Viannia) populations (Rossi et al. 1994; Rodriguez et al. 1997; Russell et al. 1999 ). The present study was undertaken to test whether it would be possible to use the L. major genome project sequences in public databases to identify microsatellites that would be informative in L. donovani and other L. (Leishmania) species.
Twenty-seven independent microsatellite loci were identified by BLAST (Basic local alignment search tool) search of L. major nucleotide sequence information held at the European Bioinformatics Institute (http://www.ebi.ac.uk/ blast2/parasites.html). PCR primers were designed using primer3 software (http://www.genome.wi.mit.edu/cgi-bin/ primer/primer3.cgi) ( Table 1 ). The lengths of PCR products of microsatellite loci were determined on an ABI 377 genetic analyser using the genotyper software. The sequence of the microsatellite loci in L. donovani was determined by cloning the PCR product into pCR 2.1 TOPO (Invitrogen) and cycle sequencing and analysis on the ABI 377.
L. major strains were polymorphic at all loci. Thirteen out of the 27 primer pairs designed against L. major genome sequence amplified a single product of approximately the expected size from L. donovani DNA. These 13 primer pairs were used to screen a panel of 18 stocks In L. major all 13 loci were polymorphic, and each of the five stocks examined represented unique 'microdemes' (Russell et al. 1999) . Interestingly, nine of the 13 loci were heterozygous within one or more of the five L. major stocks (Table 1) . This is a much Correspondence: H. A. Noyes. Fax: 0151 794 3655; E-mail: harry@liv.ac.uk higher level of heterozygozity than has been observed using isoenzymes or any other method although still below the heterozygosity expected for a population in HardyWeinberg equilibrium. Furthermore since these stocks were not cloned it is not clear whether these represent heterozygous parasites or mixed stocks.
In contrast nine out of the ten L. donovani stocks were monomorphic at all loci tested except LIST7010 and LVST7011, despite including representatives of three different zymodemes. The sequence of the PCR product of MHOM/ET/67/HU3; LV9 [the World Health Organisation (WHO) L. donovani reference strain] was obtained for all loci. This showed that the copy number of the SSR was greatly reduced in this species compared with L. major, and in some cases the repeats were absent altogether (Table 1) . Ten primer pairs also amplified L. infantum loci. The L. infantum loci were also smaller than in L. major but seven out of the 10 differed in size from the Sudanese L. donovani isolates. Nine primer pairs amplified L. tropica loci; eight out of nine of the PCR products were also smaller than the L. major loci but were bigger than L. donovani loci so these loci may be polymorphic. Six primer pairs amplified L. mexicana. All of the PCR products were also smaller than the L. major loci and therefore may not be polymorphic.
A panel of microsatellites has now been isolated de novo that is polymorphic in L. donovani and is reported separately ( Jamjoom et al. In press) . 
